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FABRICATED COMPONENTS OF TRANSVERSE FLUX 
ELECTRIC MOTORS 

BACKGROUND OF THE INVENTION 

5 This invention generally relates to transverse flux electric motors. More 

particularly, this invention relates to a strategy for fabricating the components of a 
transverse flux motor in a practical and cost-effective manner. 

It has recently become apparent that there are significant advantages to utilizing 
gearless propulsion systems in elevator and escalator systems, for example. With a 

10 gearless propulsion arrangement, there are no gear trains between the propulsion 

machine or mechanism and the driven components (such as the sheaves in an elevator 
system), Gearless propulsion systems typically have fewer components and are more 
compact than traditional geared arrangements. An additional advantage is that gearless 
propulsion systems reduce acoustic noise and simplify maintenance procedures. 

15 One challenge presented in attempting to use gearless propulsion systems is that 

they typically require electric motors, which often prove difficult to make with the 
desired performance characteristics. Permanent magnet motors are advantageous 
because they are capable of developing higher torque densities with higher efficiency 
compared to induction or switched reluctance arrangements. Permanent magnet 

20 transverse flux motors are capable of producing even higher torque densities than 
permanent magnet brushless motors. 

A significant challenge is presented when attempting to build such a system 
because transverse flux machines are typically relatively expensive. The armature of a 
traQSverse flux motor has a compUcated structure. Typical attempts include laminating 

1 
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arc-shaped sheets and embedding conductive coils in the laminated stack by arranging 
the coils within concentric slots. Although the process would be improved by utilizing 
wedge-shaped lamination sheets formed by a hot rolling process, that approach is 
undesirably expensive. 

5 There is a need for an improved method of making the components of transverse 

flux electric motors that avoids the complications and expenses associated with current 
approaches. This invention addresses those needs while avoiding the shortcomings and 
drawbacks of the prior art. 

SUMMARY OF THE INVENTION 

10 Li general terms, this invention is a method for making transverse flux motor 

components. The method of this invention includes several basic steps. A stator 
portion is made by forming first and second stator core portions. A coil is supported 
between the core portions to complete the stator. A rotor is formed having a core and a 
plurality of magnets. The rotor and stator are then supported for relative rotary motion 

15 between them such that the plurality of magnets of the rotor interact with the stator core 
portions during the relative rotary motion. 

In a preferred embodiment, the stator includes support members on axial outside 
surfaces of the core portions. The support members also may support a plurahty of 
magnetic core members, which provide for enhanced flux transfer and motor 

20 performance. 

An electric motor designed according to this invention includes a stator having 
first and second stator core portions and a coil supported between the core portions. A 
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rotor has a core and a plurality of magnets supported on the core. The magnets 
preferably are permanent magnets. The stator and rotor are supported for relative rotary 
motion between them such that the plurality of magnets of the rotor interact with the 
stator core portions during relative rotary motion between them. 

The various features and advantages of this invention will become apparent to 
those skilled in the art from the following description of the currently preferred 
embodiments. The drawings that accompany the detailed description can be briefly 
described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagrammatic, perspective illustration of an electric motor assembly 
designed according to this invention. 

Figure 2 is an exploded view of a stator designed according to this invention. 

Figure 3 illustrates the components of Figure 2 in an assembled condition. 

Figure 4 is a partial cross-sectional view taken along the lines 4-4 in Figure 2. 

Figure 5 is a perspective illustration of the stator during a later portion of a 
preferred assembly process. 

Figure 6 illustrates another feature of a stator designed according to this 
invention. 

Figure 7 is a diagrammatic, perspective illustration of a rotor designed according 
to this invention. 

Figure 8 is a perspective, diagrammatic illustration of another embodiment of a 
stator designed according to this invention. 
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Figure 9 is a cross-sectional view of another embodiment of this invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figures 1-7 show a first example implementation of this invention. An electric 
motor assembly 20 includes a stator 22 and a rotor 24. The stator 22 and rotor 24 are 

5 supported for relative rotary motion to generate electrical power in a manner that is 
understood by those skilled in the art. 

As best seen in Figures 2 and 3, the stator 22 preferably includes a coil 26 
supported between a pair of stator core portions 28. Each core portion 28 preferably 
includes an inner coil supporting surface 30 and a plurahty of radially extending 

10 projections 32. The stator poles are provided by the projections 32, which preferably 
are equally, circumferentially spaced about the stator core portions 28 facing inward 
toward a central axis of the stator. The coil 26 preferably is placed between two 
opposing stator core portions 28 in a nesting relationship as illustrated in Figure 3. 
In the illustrated example, although it is not required to achieve the results 

15 provided by this invention, the projections 32 on the core portions 28 preferably 

includes an axial outward surface 34 that extends beyond an axial outward surface 36 on 
the ring portion of each core 28. This is best seen in the illustration of Figure 4. When 
the axially outward surfaces 34 extend as illustrated, this provides a convenient means 
for placing outer support members 40 on each side of the stator 22. 

20 As best seen in Figure 5, two outer support members 40 preferably are received 

about the outer axial surfaces of the core portions 28. The outer support members 40 
preferably include a plurahty of slots 42 that corresponds to the number of projections 
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32 on the core portions 28. The outer surfaces 34 on the projections 32 preferably are 
aligned with the outermost surface of the support members 40 to provide a smooth outer 
surface. 

In the preferred embodiment, the outer support members 40 include a plurality 
5 of receiver portions 44 that receive magnetic core members 46 (shown in Figure 6). The 
magnetic core portions 46 are provided in some examples to increase the magnetic flux 
density across the air gap between the stator and rotor to achieve different flux densities 
for different power levels, for example. The magnetic core members 46 preferably have 
a generally I-shaped configuration so that they are snugly received between the two 
10 support members 40 and held in place adjacent the coil 26, As illustrated, when 

magnetic core members 46 are utilized, they preferably are interspersed between the sets 
of projections 32 on the stator core portions 28. 

It should be noted that the magnetic core portions 46 and the support members 
40 are not required in all embodiments of this invention. The currently preferred 
15 embodiment of Figures 1-7 includes the support members 40 and the core portions 46. 

The various portions of the stator 22 preferably are individually made and then 
assembled together in the general order shown as the figures progress in number. In 
other words, it is preferred to premake the coil 26 and insert it between two premade 
stator core portions 28. Then the outer support members 40 can be assembled onto the 
20 outsides of the core portions 28 and, if desired, the magnetic core portions 46 are then 
inserted in their positions. 
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The entire stator assembly preferably is coated using an epoxy resin, which 
ensures that the various components are held together. Other bonding methods may be 
used to secure, for example, the two stator core portions 28 together, which will 
maintain the coil 26 in a nested position between the core portions 28. The core 
5 portions 28 preferably are made from sintered powder materials. Similarly, the core 
portions 46 preferably are made from sintered powder materials. The outer support 
portions 40 preferably are made from a non-ferromagnetic material. The outer support 
portions 40 provide the ability to include magnetic core portions 46, which magnify the 
magnetic flux density in the air gap between the stator 22 and the rotor 24. 

10 As illustrated in Figure 7, the rotor 24 preferably includes a rotor core 50 and a 

plurahty of permanent magnets 52. As is understood in the art, the permanent magnets 
52, which are ring-shaped in the illustrated example, include a plurahty of north and 
south poles. The permanent magnets 52 preferably are aligned on the core 50 such that 
when the rotor 24 and stator 22 are in an assembled condition, the permanent magnets 

15 52 are positioned to interact with the projections 32 on the stator core portions 28 to 
generate electrical power as is known in the electrical motor art. 

Assembling individual components in the manner illustrated and discussed 
above provides significant cost savings in manufacturing permanent magnet transverse 
flux motors. When it is desired to have a multi-phase motor, a plurality of stators 22 

20 and rotors 24 can be stacked or aligned together and then supported in an appropriate 
housing (not illustrated). Given this description, those skilled in the art will understand 
how to support a plurality of such assemblies when desired. 
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In another example of this invention, sintered powder materials are not used for 
making the various components of the stator and rotor. Instead, laminations are 
preferred in some example implementations of this invention. One such example is 
illustrated in Figures 8 and 9 where a pair of radially laminated stacks 60 takes the place 
5 of the stator core portions 28 of the previous example. In this example, the stator core 
portions 60 are made from laminations instead of sintered powder materials. Because 
laminations are used, a separate yoke portion 62 preferably is placed between the stator 
core portions 60 so that the coil 26 may be supported between them in a nested fashion 
as illustrated. Forming laminations of the type illustrated including a ring-shaped yoke 

10 62 and the core portions 60 is possible and avoids the difficulties of attempting to form 
laminations as required in previous designs. A variety of rotor core materials 50 may be 
used, including sintered powders or laminations to support the permanent magnets 52. 
The example of Figures 8 and 9 operates the same as that in the previous figures, it is 
just that different manufacturing processes and materials are utilized. 

15 This invention provides permanent magnet transverse flux motors that are made 

using a unique process that is cost effective and more practical than previous attempts. 
The description provided gives example implementations of this invention. The 
description is not to be interpreted in a limiting sense. Variations and modifications 
may become apparent to those skilled in the art that do not necessarily depart from the 

20 purview and spirit of this invention. The scope of legal protection given to this 
invention can only be determined by studying the following claims. 
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CLAIMS 

We claim: 

1 . A method of making an electric motor, comprising the steps of: 

(A) forming a stator by 

(1) forming first and second stator core portions; 

(2) supporting a coil between the core portions such that the core 
portions enclose at least part of axial surfaces on the coil; 

(B) forming a rotor having a core and a plurality of magnets; 

(C) supporting the rotor relative to the stator for relative rotary motion 
between the rotor and the stator such that the plurality of magnets of the rotor interact 
with the stator core portions during relative rotary motion between the stator and the 
rotor. 

2. The method of claim 1, wherein step (A) includes supporting the core portions 
and the coil between two support members that enclose at least part of outward axial 
surfaces of the core portions, 

3 . The method of claim 2, including supporting a plurahty of magnetic core 
members by the support members. 

4. The method of claim 3, including providing a plurality of slots on the support 
members and inserting the magnetic core members in corresponding ones of the slots. 
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5. The method of claim 1, wherein step (A) includes forming each core portion 
such that each includes a generally annular ring and a plurality of circumferentially 
spaced projections that project radially inward from the ring. 

5 

6. The method of claim 5, including providing two support members with a 
plurahty of radially inwardly projecting spacer portions and interspersing the core 
portion projections and the spacer portions such that outward axial surfaces on the core 
projections are not covered by the support members. 

10 

7. The method of claim 6, including forming a plurahty of slots in the support 
members and inserting at least one magnetic core member into each of at least some of 
the slots. 

15 8 . The method of claim 1 , including assembUng a plurality of rotors and a 
corresponding plurality of stators to thereby form a multiphase motor. 

9. The method of claim 1, wherein step (A) includes applying a bonding agent to 
the stator after performing substeps (1) and (2). 

20 
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10. A motor assembly comprising: 

a stater having first and second stator core portions and a coil supported 
between the core portions such that at least part of axial surfaces on the coil are covered 
by the core portions; 

5 a rotor having a core and a plurahty of magnets, the stator and rotor being 

supported for relative rotary motion between the rotor and the stator such that the 
plurality of magnets of the rotor interact with the stator core portions during such 
relative rotary motion. 

10 11. The assembly of claim 1 0, including two support members that enclose at least 
part of outward axial surfaces of the core portions. 

12. The assembly of claim 1 1 , including a plurality of magnetic core members 
supported by the support members. 

15 

1 3 . The assembly of claim 1 2, including a plurality of slots on the support members 
and wherein the magnetic core members are received in corresponding ones of the slots. 

14. The assembly of claim 10, wherein each stator core portion comprises sintered 
20 powder material. 
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15. The assembly of claim 10, wherein each stator core portion comprises a 
laminated ring. 



16. The assembly of claim 10, wherein each stator core includes a generally annular 
5 ring and a plurality of circumferentially spaced projections that project radially inward 
from the ring. 



1 7. The assembly of claim 16, including two support members with a plurality of 
radially inwardly projecting spacer portions and wherein the stator core portion 
10 projections and the spacer portions are interspersed such that outward axial surfaces on 
the core projections are not covered by the support members. 



18. The assembly of claim 17, including a plurality of slots in the support members 
and inserting at least one magnetic core member into each of at least some of the slots. 

15 

19, The assembly of claim 10, including a bonding agent on the stator. 
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ABSTRACT OF THE DISCLOSURE 

Transverse flux electric motors are made using a unique process where 
individual components are premade and then assembled together. A stator portion is 
made by nesting a coil between two stator core portions. The stator core portions are 
made from laminations or sintered powder materials. A separate rotor portion is 
provided with a core and two permanent magnets that interact with projections on the 
stator core portions. In one example, the stator includes support members that support 
additional magnetic core portions to magnify the magnet flux density in the air gap 
between the stator and the rotor. 
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